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1: (a) 3 9 ( ) (b) 3












$\delta^{\infty}$ SSPO $\{z_{i}=F^{i}(z_{c}, \mu^{(\delta\rangle}\infty)\}_{i=1}^{\infty}$
$F(z,\mu)$ ( ) $z_{1}=F(z_{c},\mu)$
( ) $z_{2}=F^{2}(z_{c},\mu)$ ( )
$[z_{2}, z_{1}]([z_{1}, z_{2}])$ $a$ $b$
$[[a, b]]$ $I_{1}^{(0)}=[[z_{1}, z_{2}]]$ $\delta^{\infty}$
SSPO $I_{1}^{(0)}$ $\delta^{\infty}$ SSPO $0$
$\delta^{\infty}$ SSPO $1\leq i\leq 2\delta^{k}$ $2\delta^{k}$ $\{z_{i}\}_{i=1}^{2\delta^{k}}$ $\{h\}_{i=1}^{2\delta^{k}}$
$[[z_{i}, z_{i+\delta^{k}}]](i=1,2, \cdots\delta^{k})$ $2\delta^{k}-2$
$z_{1}$ $z_{2}$ $z_{i}$ $z_{i+\delta^{k}}$
$\delta^{k}$ $I_{1}^{(k)}=[[z_{i}, z_{i+\delta^{k}}]]$
$(i=1,2, \cdots\delta^{k})$ ‘ ’
$\delta^{k}$ $I_{1}^{(k)}$ $\delta^{\infty}$ $k$ $F$
$I_{1}^{(k)}$ $k$ ( $F(z_{c},\mu_{\infty}^{(\delta)})$
) $I_{2}^{(k)}$ ( $F^{2}(z_{c},$ $\mu^{(\delta)}\infty)$ )
$I_{1}^{(k)\text{ }}I_{2}^{(k)}$ z $I_{\delta^{k}}^{(k)}$
$I_{1}^{(k)}$ $k$
$2\delta^{k}+1\leq i\leq 2\delta^{k+1}$ $2(\delta-1)\delta^{k}$ $\{z_{\dot{\tau}}\}_{i=2\delta^{k}+1}^{2\delta^{k+1}}$
$k$ $\delta^{k}$ $2(\delta-1)$
$I_{i}^{(k)}(i=1,2, \cdots, \delta^{k})$ $2(\delta-1)$ $\{z_{i+p\cdot\delta^{k}}\}_{p=2}^{2\delta-1}$ $I_{i}^{(k)}$
$\delta$ $I_{1+p\delta^{k}}^{(k+.1)}=[[z_{i+p\cdot\delta^{k}}, z_{i+p\cdot\delta^{k}+n^{k+1}}]]$
$(p=0,1, \cdots\delta-1)$ $\delta^{k}$ $k$ $\delta$
$\delta^{k+1}$ $I_{1}^{(k+1)}=[[z_{i}, z_{i+\delta^{k+1}}]](i=1,2, \cdots, \delta^{k+1})$ $\delta^{\infty}$ SSPO $(k+1)$
$\delta^{\infty}$ SSPO $\delta$ $\delta$ Cantor
$\delta^{\infty}$ SSPO $\delta^{K}$ SSPO $(\mu=\mu_{K}^{(\delta)}, 1\leq K<\infty)$
USPO $\delta^{\infty}$ SSPO $\delta$
$\delta^{K}USPO$ $(K-2)$
$\delta^{\infty}$ SSPO $(K-1)$







$(K-2)$ $\delta^{\infty}$ SSPO $\mu=\mu_{K}^{(\delta\rangle}$
$\delta^{K}$ SSPO $(K-2)$ $\delta^{\infty}$ SSPO
$L(z, \mu)$ $\mu=\mu_{12}^{(3\rangle}$ ( 2) $3^{12}$ SSPO
$\{z_{i}\}_{i=1}^{3^{12}}$ $($ $2(a))$ $i=1$ $i=2$ $z_{1}$ $z_{2}$
$I_{1}^{(0)}=[[z_{1}, z_{2}]]$ $0$ ( 2(b)) 6 $\{z_{i}\}_{i=1}^{2\cdot 3}$
$I_{1}^{(1)}=[[z_{1}, z_{4}]]$ $I_{2}^{(1)}=[[z_{2}, z_{5}]]$ $I_{3}^{(1)}=[[z_{3}, z_{6}]]$
1 $($ $2(c))$ 12 $\{z_{i}\}_{i=2\cdot 3}^{2\cdot 3^{2}}$ $I_{i}^{(1)}(i=1,2,3)$
$\{Zj\}_{j=7}^{18}$ $\{z_{7}, z_{1}0, z_{13}, z_{16}\}\in I_{1}^{(1)\text{ }}\{z_{8}, z_{11}, z_{14}, z_{17}\}\in I_{2}^{(1)\text{ }}$
$\{z_{9}, z_{12}, z_{15}, z_{1S}\}\in I_{3}^{(1)}$
$I_{i}^{(1)}$ 6 $I_{i}^{(2)}$ $I_{1}^{(1)}$ $I_{1}^{(2)}=$
$[[z_{1}, z_{10}]]$ $I_{4}^{(2)}=[[z_{4}, z_{13}]]$ $I_{7}^{(2)}=[[z_{7}, z_{16}]]$ $I_{2}^{(1)}$ $I_{2}^{(2)}=[[z_{2}, z_{11}]]$ $I_{5}^{(2)}=$
$[[z_{5}, z_{14}]]$ $I_{8}^{(2)}=[[zs, z_{17}]]$ $I_{3}^{(1)}$ $I_{3}^{(2)}=[[z_{3}, z_{12}]]$ $I_{6}^{(2)}=[[z_{6}, z_{1}s]]$ $I_{9}^{(2)}=$
$[[z_{9}, z_{18}]]$ $\{I_{i}^{(2)}=[[z_{i}, z_{i+3^{2}}]]\}_{i=1}^{3^{2}}$ 2
$($ $2(d))$ 11
12 $I_{i}^{(k)}(i=1,2\cdots 3^{k})$
$z_{i}$ $z_{i+3^{k}}(k\geq 12)$ $z_{i+j\cdot 312}=z_{i}(i=1,2, \cdots)$




(c) $\phi 1\beta^{\mathfrak{t}}S\ovalbox{\tt\small REJECT}$







$J\backslash !\backslash ’.\aleph_{\backslash }\backslash$
$I_{2}^{(2)}$ $z_{17}z_{8}$ $I_{5}^{(2)}$
$I_{8}^{(2)}$ $I_{9}^{(2)}$ $I_{7}^{(2)}$
2: $3^{12}$ SSPO :(a) (b) $0$ (c) 1 (d) 2
$z_{1}$ $z_{1}+dz_{1}$ $i$ $dz_{i}$
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$dz_{i}=|L^{i-1}(z_{1}+\delta z_{1})-L^{i-1}(z_{1})|=\Xi_{i}\delta z_{1}$ (4)
$i$
$–i=| \frac{\partial L^{i-1}}{\partial z}|(z_{1}, \mu)=\prod_{j=1}^{i-1}|L’|_{j}(\mu)$ (5)
$|L_{j}’(\mu)|\ovalbox{\tt\small REJECT} g_{z=zj}$
$|L’|_{j}( \mu)=|\frac{\partial L}{\partial z}|(z_{j},\mu)$ (6)
$k$ $I_{i}^{(k)}=[[z_{i}, z_{i+\delta^{k}}]]$ $L(z, \mu)$ $I_{i+1}^{(k)}=[[z_{i+1}, z_{i+1+\delta^{k}}]]$




$i=3^{k}(k=1\sim 11)$ $i$ ( $\sim i^{2.024}$ )
3(b) $1\leq i\leq 3^{5}$ $3^{12}$ SSPO $\Xi$
$3^{4}+1\leq i\leq 3^{5}$ $\Xi$ $1\leq i\leq 3^{4}$
( )
$3^{k}+1\leq i\leq 3^{k+1}(1\leq k\leq 12)$ $\Xi$
$1\leq i\leq 3^{k}$ $\delta$ SSPO
$\delta^{k}+1\leq i\leq\delta^{k+1}$ $\Xi$ $1\leq i\leq\delta^{k}$
$\delta-1$
$’$ ’ $\prime O$ $1\infty$ $r$
$i$ $i$
3: $3^{12}$ (a) $i=3,3^{2},3^{3},3^{4},3^{5},3^{6}$






$\mu_{4}^{(5a\rangle}$ ( 2) $5^{4}$ SSPO




$I_{1}^{(0)},$ $I_{2}^{(1)},$ $I_{3}^{(1)},$ $I_{4}^{(1)},$ $I_{5}^{(1)},$ $I_{10}^{(2)},$ $I_{15}^{(2)},$ $I_{20}^{(2)},$ $I_{25}^{(2)},$ $I_{50}^{(3)},$ $I_{75}^{(3)},$ $I_{100}^{(3)},$ $I_{125}^{(3)},$ $I_{250}^{(4)},$ $I_{375}^{(4)},$ $I_{500}^{(4)}$ (8)
$i$ $I_{i}^{(k)}$ $k$
$|L’|_{i}$
$\{I_{1}^{(0)}, I_{2}^{(1)}, I_{3}^{(1)}, I_{4}^{(1)}\},$ $\{I_{5}^{(1)}, I_{10}^{(2)}, I_{15}^{(2)}, I_{20}^{(2)}\},$ $\{I_{25}^{(2)}, I_{50}^{(3)}, I_{75}^{(3)}, I_{100}^{(3)}\},$ $\{I_{125}^{(3)}, I_{250}^{(4)}, I_{375}^{(4)}, I_{500}^{(4)}\}$
(9)
$I_{1}^{0)},$ $I_{5}^{(1)},$ $I_{25}^{(2)},$ $I_{125}^{(3)}$ (10)
$|L’|_{i}$ (9) $p$ $(p=$
$1,2,3,4)$ $I_{5^{p-1}}^{(p-1)},$ $I_{2\cdot 5p-1}^{(p)},$ $I_{3\cdot 5^{p-1}}^{(p)},$ $I_{4\cdot 5^{p-1}}^{(p)}$
$i$
i $=$ [ ] $+$ 5pj $(j=0,1,2, \cdots)$ (11)
$\delta^{K}$ SSPO$(\mu=\mu_{K}^{(\delta)})$ $|L’|_{i}$ $(\delta-1)K$
$i$ $I_{i}^{(k)}$ $(\dot{\delta}-1)K$
$(\delta-1)$ $K$
$\{I_{\delta^{k}}^{(k)}, I_{2\delta^{k}}^{(k+1)}, I_{3\delta^{k}}^{(k+1)}, \cdots, I_{(\delta-1)\delta^{k}}^{(k+1)}\}_{k=0}^{K-1}$ (12)
$K$ $(\delta-1)$
$|$L’ $|L’|_{i}$
$I_{\delta^{k}}^{(k)}$ $(k=0,1,2, \cdots, K-1)$ (13)
$I_{j\delta^{k}}^{(k)}(j=1,2,3, \cdots, \delta-1)$ $(|L’|_{i}$ $)$
SSPO (12) $p$ $($ $k=p-1)$
$I_{\delta p-1}^{(p-1)},$ $I_{2\delta p-1}^{(p)}$ , $\cdot\cdot\cdot$ , $I_{(\delta-1)\delta p-1}^{(p)}$ $m(m=1,2, \cdots, \delta)$ $i$
i $=$ [ ] $+\delta$pj
$=\delta^{p-1}(m+\delta j)$ $(j=0,1,2, \cdots)$ (14)
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5 10 50 100
110 10 10 ]$\phi$
$i$




$\{I_{\delta^{k}}^{(k)}, I_{2\delta^{k}}^{(k+1)}, I_{3\delta^{k}}^{(k+1)}, \cdot\cdot\cdot, I_{(\delta-1)\delta^{k}}^{(k+1)}\}_{k=0}^{\infty}$ (15)
$|L’|_{i}$ $(I_{1}^{(0)})$
$|L’|_{i}$ $z_{1}$
$I_{1(,1+\delta^{k})}^{(k)}arrow I_{1(,1+\delta^{k+1})}^{(k+1)}$ $(k=1,2,3, \cdots)$ (16)
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$k$ $I_{1(,1+\delta^{k})}^{(k)}$ $(k+1)$ $\delta$
$I_{1(,1+\delta^{k})}^{(k)}arrow\{I_{1+(p-1)\delta^{k}(,1+(p-1)\delta^{k}+\delta^{k+1})}^{(k+1)}\}_{p=1}^{\delta}$ (17)
$\delta$
$1+(p-1)\delta^{k}+\delta^{k+1}(p=1,2,3, \cdots, \delta)$ $|L’|_{i}$ $I_{1}^{(0)}$
$i=1+\delta j(j=0,1,2, \cdots)$
$j=\delta(p-1)\delta^{k-1}+\delta^{k}$ $(p=1,2,3, \cdots, \delta)$ (18)
5 $\mu=\mu_{4}^{(5b)}$ $5^{4}$ SSPO (a) $(\mu_{4}^{\langle 5b)})$
$i$ $(1 \leq i\leq 5^{4})$ (b) $|L’|_{i}(\mu_{4}^{\langle 5b)})$ $i$
$(1\leq i\leq 25\cross 5^{4}$ :25 $)$ ( ) 1 $\delta=5$ $k=1$
$k=2$ (18) $j$ $i$ {26, 31, 36, 41, 46}
{126,151,176,201,226}
$\delta^{\infty}$ SSPO $k$ $1+(p-1)\delta^{k}+\delta^{k+1}$
$(p=1,2,3, \cdots, \delta)$ $–1+(p-1)n^{k}+n^{k+1}-$ $(p=1,2,3, \cdots, n)$





6 $\delta^{\infty}$ SSPO :
$Fl$ ( 6 )
$—2=—1+\delta^{k+1}$ $(k=0,1,2, \cdots)$ , (21)
$F2$ ( 6 )
$—2\delta=\overline{\underline{-}}1+(\delta-1)\delta^{k}+\delta^{k+1}$ $(k=1,2,3, \cdots)$ (22)
( 6 )
$\mu_{\infty}^{(\delta)}$
$\mu=2$ ( ) $|L’|_{i}$ $\delta$
$\{I_{\delta^{k}}^{(k)}, I_{2\delta^{k}}^{(k+1)}, I_{3\delta^{k}}^{(k+1)}, \cdots, I_{(\delta-1)\delta^{k}}^{(k+1)}\}$ $(k=0,1,2, \cdots)$ (23)
$I_{\delta^{k}}^{(k)}$ $|L’|_{\delta^{k}}$ $I_{\delta^{k}}^{(k)}$
$(k=0,1,2, \cdots)$
1 $5^{4}$ SSPO 4 5 5
95
5 10 50 100
$i$
5: $\mu=\mu_{4}^{(5b)}$ $5^{4}$ (a) (b)
$|L’|_{i}$




$|L^{l}|_{p}=|L^{l}|_{1}$ $(p=2,3,4, \cdots, \delta-1)$ , (24)
$C2$
$\frac{|L’|_{\delta^{k}}}{|L|_{\delta^{k+1}}}=\frac{|L’|_{1}}{|L’|_{\delta}}$ $(k=1,2,3, \cdots)$ (25)
(19)
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$I_{\delta^{k}}^{(k)}$ $(k=0,1,2, \cdots, \infty)$











(27) (32) $Q^{\langle\delta)}$ $q^{(\delta)}$
$Q^{(\delta)}= \frac{\ln\delta}{\ln(2-1/\delta)}q^{(\delta)}$ (33)
(33) 7 (33) $2^{18}$
SSPO $3^{12}$ SSPO $4^{10}$ SSPO $5^{8}SSPO$ $6^{8}$ SSPO $Q^{(\delta)}$ $q^{(\delta)}$
$Q^{(\delta\rangle}/q^{(\delta)}$
$\delta$






3 $3^{k}PSNB$ $3^{k}$ SPO $3^{k}$ USPO
$3PSNB$ 3SPO $L(z, \mu)$ $L^{3}(z, \mu)$ $9PSNB$
9SPO $L^{3}(z,\mu)$ $L^{9}(z, \mu)$ 8 3SPO $L^{3}(z,\mu)$ ( 8 )
9SPO $L^{9}(z, \mu)$ ( 8 )
$3^{k}$ SPO $L^{3^{k}}(z, \mu)$
$3^{k}$ SPO $L^{3^{k}}(z,\mu)$ $\delta^{k}$ SSPO $\mu_{k}^{(\delta)}$
$L^{\delta^{k}}(z, \mu_{k}^{(\delta)})$
$\lim_{karrow\infty}(\alpha_{F}^{(\delta)})^{k}[L^{\delta^{k}}(z_{c}+\Delta z/(\alpha_{F}^{(\delta)})^{k}, \mu_{k}^{(\delta\rangle})-z_{c}]=\hat{g}_{0}^{\langle\delta)}(\Delta z)$ (34)
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$-1.0$ $-03$ on $as$ $\iota.0$ $\triangleleft.2$ $-0.1$ on 0$\sim$
(a) (b)
8: $3^{k}$PSNB: $(a)3PSNB$ $L(z,\mu)$ ( ) $L^{3}(z,\mu)$ (
















$L^{\delta^{K-r}}(z_{c}+ \tilde{z}, \mu_{K}^{\langle\delta\rangle})-z_{c}\sim\frac{1}{(\alpha_{F}^{(\delta\rangle})^{K-r}}\hat{g}^{\{\delta\rangle}((\alpha_{F}^{(\delta\rangle})^{K-r}\tilde{z})$ (40)
$\tilde{z}=z/(\alpha_{F}^{\langle\delta\rangle})^{K-r}$ $\delta^{k}$ SSPO $i=\delta^{k}$ $z_{\delta^{k}}$
















(42) (45) $q_{\delta}$ (32) Feigenbaum
$Fl,$ $F2$ $Cl,$ $C2$
4.2 $\delta^{\infty}$ SSPO
















[10, 11] $k$ $I_{1}^{(k)}$ $I_{\delta^{k}}^{\langle k)}$
$\#(b_{i}^{(k)})$ 1 $\delta^{\infty}$ SSPO $f(\alpha)$
$f(\alpha)=0$ $\alpha=\alpha_{-}$ $\alpha+$ $(\alpha_{-}<\alpha_{+})$
$k$ $I_{1}^{\langle k\rangle}$ $I_{\delta^{k}}^{(k)}$ (47) (48)


















$\alpha_{-}=\frac{\ln\delta}{2\ln\alpha_{F}^{\{\delta\rangle}}$ , $\alpha+=\frac{\ln\delta}{\ln\alpha_{F}^{(\delta)}}$ (56)
(52) Feigenbaum (42)
$3^{12\text{ }}4^{10\text{ }}5^{8}$ $6^{7}$
$\alpha_{\pm}^{(\delta\rangle}$ (56) $\alpha\pm$ $q^{(\delta\rangle}$ $Q^{(\delta\rangle}$
1 $n$ $Q^{(\delta\rangle}$
(53)
1: $3^{12\text{ }}4^{10\text{ }}5^{8}$ $6^{7}$ $q_{(\delta)}$ $Q_{(\delta)}$
5
1 $\delta$ $\delta^{\infty}$ SSPO
$\delta^{\infty}$ SSPO $\delta$ Cantor
$\delta^{\infty}$ $k$ $\delta^{k}$




























1 10 } $\alpha)$ $|000$ $10^{4}$
$i$
9: $3^{12}SSPO$ MPDFT
(2) ( ) $q^{(\delta\rangle}$ (
$)$ $Q^{\langle\delta)}$ ( )
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